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( I ) 



wherein A represents OH or 0C(0)CH3.nX„, 8 represents hydrogen atom, or A and B together represent a 
bond; R' represents hydrogen atom. R2 represents hydrogen atom. C(Z)CH3^„ or C{Z)NHCH3.„X„ or 
and R2 together represents (CH2)„,. (CHa)m.iC(Z), N(R3)(CH2)2C(Z), (CHzWaNHCCZ) or {CH2U,20C(Z) In • 
which X represents fluorine atom, chlorine atom, bromine atom, a methyl group or a methoxy group and n 
represents 0 or an integer of 1 to 3. Z represents oxygen atom or sulfur atom, m represents an integer of 4 
or 5 and represents hydrogen atom or a methyl group, and pharmacological acceptable salts of the 
compounds which can form salts, preparation methods therefor, pharmaceutical use of the compounds and 
compositions comprising the compounds. 
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PYRANOBENZOXADIAZOLE DERIVATIVES, PREPARATION, USE AND COMPOSITIONS COMPRISING 

THEM 



BACKGROUND OF THE INVENTION 



5 Reld of the invention 

The present invention, relates to novel pyranobenzoxadiazole derivatives, pharmaceutical compositions 
containing said derivatives, use thereof for the therapy of hypertension or asthma which causes in 
mammarian animals inclusive of human being and a process for producing the above. 

70 

Description of the Prior Art 

Japanese Patent t^d-open Publication No. Sho sa-67683 (67083/1983) discloses that a compound 
75 (Deveiopement code No. 8RL-34915) of the formula (A): 



0-. 



26 




(A) 

BRL-34915 



has an activity for lowering blood pressure with respect to spontaneously hypertensive rats. 

Br. J. Pharmac. (1986), 88. p.p. 103-111 discloses the possibility that the compound BRL-34Q15 
activates K channel and moves resting potential of membrance to the hyper polarization* 

Br. J. Pjarmac. (1986), 89, p.p. 395 - 405 shows that the compound 8RL-34915 loosens trachealis of 
guinea pig and suggests that it has utility as a medicine for the therapy of asthma. 

Angiology (1987), 27, pp. 425 - 431 suggests that a composition for activating K* channel is effective 
for the treatment of arrhythmia and angina pectoris. 

Br. J. Phannac. (1987). 91^, pp. 803 • 813 shows that the compound BRL-34815 loosens uterus of rats. 
For this fact, it may be effective for preventing premature delivery. 

OLO News ROUND - UP No. 312 (1987) shows that the compound BRL-34915 is effective for the 
medical treatment of incontinence and pain. 

However, EP-A-28449 and EP-A-28064 show that the benzopyran derivatives to which the BRL-34915 
belongs may undesirably affect the action of the heart. 

As the result of the intensive research of novel compounds, therefore, the present inventors have found 
out that novel pyranobenzoxadiazole derivatives have strong activity for lowering blood pressure. Then, the 
present inventors have accomplished the present invention. 



SUIWMARY OF THE INVENTION 



The object of the present Invention is to provide novel pyranobenzoxadiazole derivatives. 
Another object of the present invention is to provide processes fbr producing the derivatives. 
Still another object of the present invention is to provide antihypertensive, coronary or cerebral 
vasodilator or anti-asthma compositions containing as an active ingredient said derivatives. 

Stilt another object of the present invention Is to provide methods for treating hypertension, cardiovas- 
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cutar disorder, cerebrovascular disorder and asthma. 

DETAILED DESCRIPTION OF THE INVENTION 
The novel pyranobenzoxadlazofe derivatives of the present invention are represented by the formula (I): 




( I ) 



wherein A represents OH or OC{0)CH3.„X„ In which X represents fluorine atom, chlorine atom, bromine 
atom, a methyl group or a methoxy group and n represents 0 or an integer of 1 to 3. or A and B together 
represent a bond; 

B represents hydrogen atom or a bond together with A; 

when represents hydrogen atom. represents hydrogen atom. C(Z)CH3^X„ or C(Z)NHCH3.„X„ In which 
Z represents oxygen atom or sulfur atom; 

when R^ does not represent hydrogen atom. and R2 together represent (CHa)^, (CH2)„».,C(Z), N(R3). 
(CH2)aC(Z), (CHa)„^NHC(Z) or (CHa)m40C(Z) in which m represents an integer of 4 or 5 and R^ represents 
hydrogen atom or a methyl group, except for the compound In which R' and R* simulatenously represent 
hydrogen atom and A represents OH. and the pharmacological acceptable salts of the compounds which 
can form salts have strong activity for lowering blood pressure. 

The compounds of the formula (I) are novel compounds and the fact that these compounds except for 
the compound in which R^ and R^ simulatenously represent hydrogen atom and A represents OH have 
strong activity for lowering blood pressure has not expected so far at all. 

Although stereoisomer or optical isomer is contained In the compounds of the formula (I), the present 
invention contains all of these Isomers. 

Each of substituents In the formula (I) representing the compounds having an activity for lowering blood 
pressure is explained In detail. 

A may be, for example. OH. OC(0)CHa. OC(0)CHaF. 0C(O)CH2CI. OC(0)CHaBr. 0C(0)CF3. 00(0)- 
CHaOCHa or 0C(0)CH2CH3. ^ / 3. i / 

A may represent a bond together with 8. 

The preferable example of A Is OH. 

When R* represents hydrogen atom. R« may be, for example, hydrogen atom, C(0)CH3. C(0)CH2F, C- 
(0)CH2CI, C{0)CHaBr. C(0)CF3. OC{0)CHaOCH3. C(0)CHaCH3, C(0)NHCH3. C(0)NHCHaCH3. C(S)CH3 
and C(S)NHCH3, In which C(0)CH3. C(0)CHaF and C(0)NHCH3 are preferable. 

When R' does not represent hydrogen atom, and R2 together represent (CH2)4. (CHah. (CHa)3C(0) 
(CHa)4C(0), NH(CH2)2C(0), N(CH3)(CH2)2C(0). (CH2)2NHC(0) and (CH2)20C(0). in which {CH2K. (CHah! 
{CH2)3C(0). (CHaKC(O). NH(CHa)2C(0) and N(CH3)(CHa)aC(0) are preferable. 

The following is the explanation of the method for synthesizing the compounds of the ftarmula (I). 
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Reaction Scheme 1 




Ntt: 
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25 
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The compound of the formula (II) is reacted with ammonia In an Inert solvent to obtain the compound of 
the formula (III). The preferable solvents may be methanol, ethanol and tsoproj^anol. The reaction 
temperature may be within the range of from 0 ' C to 90 * C, and preferably within the range of from 15*0 
to 60 ' C. If desired and necessary, the reaction may be conducted under the pressure. The molar ratio of 
the reaction may be 1 to excess mole of ammonia with respect to the compound of the formula (11), 2 to 5- 
time moles being preferable. 



Reaction Scheme 2 



40 



( 1 ) 



yc(o)cii3.«x« /-iiY 



so 



II C(0)CH3-«X« 




05 



(IV) 
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Reaction Scheme 3 

(III) C(0)NCH3_^x^/( catalyst) 
■ >■ 



^(O)N'IICII, 




( VD 
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Reaction Scheme 5 



(III) (1) YC(0)(CH^)^ .Y'-Z-HY (2) -HY"- 

— 4 m-i ^ ^ 



to 



IS' 




20 



Reaction Scheme 6 



(III) (1) (0)CN(CH2)j„^2^^/^^®^^^y^^^ ^'^^ ""^^ 



(CH2)«.,NHC0O) 




(M) 

46 
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Reaction Scheme 7 
(III) (1) YC(0)0(CH^) -Y^/-HY (2) -HY 



(CHa)^. 2 0C(0) 



>9 




(K) 

20 



2S 



Reaction Schem e 8 

30 



( II ) NH2NH2 
> 

NHN'Hz 
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(1) CH^^CHCOjt primary or secondary - alkyl) 

(2) NaOH 

KHKIKClIs) sCOzll 




(XI) 

(1) (Boc),0 or BocCl 



(2) acetic anhydride /anhydrous sodium acetate 




( X D) 



fn the Reaction Schems. Y represents conventional teaving proup such as halogen atom (chlorine atom, 
bromine atom or iodine atom), acetoxy or trifluoroacetoxy. Y represents chlorine atom, bromine atom, 
iodine atom, o-toiuensulfbnate, p- toluensulfbnate or methanesuifonate. The m, n and X- have the same 
meanings as defined in the formula (1). 

In the formula (I), the compounds (compounds of the formula (IV) or (V)) in which represents 
hydrogen atom may be synthesized by the processes shown by the Reaction Schemes 2 and 3. 

That Is, the compounds of the fbnmula (ill) are reacted with YC(0)CH3^ to obtain the compounds of 
the formula (IV). (see the Reaction Scheme 2) 

The molar ratio of YC(0)CH3^ with respect to the compounds of the formula (III) is from 1.0 to 1.5- 
time moles, preferably from 1 .01 to 1 .05-tlme moles. 

The reaction solvent Is an inert solvent and is, for example, halogenated alkane solvents such as 
dichloromethane, chloroform or cartson tetrachloride, benzene, toluene, ethyl ether or n-hexane. 

The examples of the acid trapping agent are tert-amine such as triethylamine and pyridine, potassium 
carbonate and sodium carbonate. The molar ratio of these substances may be excessive with respect to 
YC(0)CH3hX. preferably 1.0 to 2.0 times. 

The reaction temperature is from 0 to 90 * C, preferably from 0 to 30 * C. 

The reaction time may be enough when the acylation can be sufficiently proceeded. It Is 0.S to 20 
hours, preferably 1 to 2 hours. 

The compounds -of the formula (III) Is reacted with C(0)NCH3H,Xn to obtain the compounds of the 
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formula (V). (see the Reaction Scheme 3) 

The molar ratio of C(0)NCH3.„Xr, with respect to the compounds of the formula (III) Is from 1.01 to 1.5- 
tlme moles, preferably from 1 .01 to 1 .05-tIme moles. 

The solvents are the same as those In the Reaction Scheme 2. 
5 Catalyst may be used for accelating the reaction. Examples of the catalyst to be used are trtethylamine 
and trimethylamine. The molar ratio of these substances is from 0.01 to 0.05-tlme moles with respect to the 
compounds of the formula (ill). 

The reaction temperature Is from 0 to 90 * C. preferably from 5 to 30 * C, 

As the reaction time, such time may be enough that the acylating raction can be sufficiently proceeded. 
70 It is from 0.5 to 20 hours, preferably from 1 to 2 hours. 

In case that R' and R^ together represent (CHa)^, in accordance with the process of the Reaction 
Scheme 4. the compounds of the formula (11) are reacted with pyn'olidine or piperidine to synthesize the 
compounds of the formula (VI). 

The reaction conditions are the same as those of the above Reaction Scheme 1 . 
;5 The compounds of the formula (I) In which R^ and R^ together represent (CH2)m.iC(0). (CH2)m^NHC(0) 
and (CH2)m-20C(0) are synthesized by the Reaction Schemes 5. 8 and 7. respectively. 

That is, the compounds of the formula (111) are respectively reacted with YC(0)(CHa),„.,Y^, YHCH2)m. 
2NC(0) or YC(0)0(CH2)m4Y^ and then, the obtained compounds carried out under cyclization reaction by 
elimination reaction of HY^ in accordance with conventional methods commonly employed to synthesize the 
20 respective compounds of the formulae (Vli). (VIII) and (IX). 

The reaction conditions are the same as those of the Reaction Scheme 2 in case that the compounds of 
the formula (III) are reacted with acid chloride. The reaction conditions are the same as those of the 
Reaction Scheme 3 In case that the compounds of the formula (III) are reacted with isocyanates. 

In these reactions, cyclization reaction is conducted by the deacidlfication reaction after acylation 
25 reaction to amino group is completed. The solvents in the cyclization reaction are the same as those of the 
Reaction Scheme 2. 

As acid trapping agent, potassium carbonate, sodium carbonate, potassium bicarbonate and sodium 
bicarbonate may be used. The molar ratio thereof is excess times with respect to the compounds of the 
formula (III), preferably from 1.5 to 3.0-time moles. 
30 The reaction temperature of the cyclization reaction is from 0 * C to the reflux temperature of a reaction 
solution of the cyclization reaction, preferably from 30 * C to the reflux temperature of the reaction solution. 

The reaction time is from 0.5 to 24 hours, preferably from 0.5 to 5 hours. 

The compounds of the formula (i) in which R^ and R^ together represent NH(CH2)m^C(0) may be 
synthesized by the method shown by the Reaction Scheme 8. 
3S Hydrazine which is reacted to the compounds of the formula (II) may be either of anhydrous hydrzaine 
or hydrated hydrazine. 

The molar ratio of hydrazine with respect to the compounds of the fonmuia (11) are from 1.01 to 3.0-time 
moles, preferably from 1 .01 to 1 .05-time moles. 

The solvents are alcohol solvents such as methanol, ethanol and isopropanol. 
40 The reaction temperature Is from 0 to 100 * C. preferably 0 to 60 * C. 

As tiie reaction time, such time may be enough tiiat the reaction can be sufficlentiy proceeded. In 
general. It may be from 10 minutes to 10 hours, preferably 0.5 to 2 hours. 

The molar ratio of primary or secondary Ci - Cz alkyi (lower alkyi) acrylate which is reacted witii tiie 
compounds of the formula (X) which are obtained by reacting hydrazine to tfie compounds of tfie formula 
45 (II) is from 0.7 to 1.0-time moles. The solvent used for tills reaction is metiianol, ethanol or Isopropanol and 
tiielike. 

The reaction temperature is from 0 'C to 150 *C. preferably from 15 *C to tfie reflux temperature of 
the solvent. 

As the reaction time, such time may be enough that tiie reaction can be sufficiently proceeded, in 
50 general, it may be from 0.5 to 20 hours, preferably from 2 to 3 hours. 

The lower aikyi ester of tiius obtained compounds of the formula (Xi) Is reacted with sodium hydroxide 
or potassium hydroxide to synthesize the compounds of the formula (XI). 

The molar ratio of tiie sodium hydroxide or potassium hydroxide used above with respect to the all<yl 
ester as ttie raw material is from 1.0 to 1.5-time moles, preferably from 1.0 to 1. 05-time moles, 
ss The solvents which are used for tiie hydrolysis of tiie lower alkyi ester are alcohol solvents such as 
methanol, ethanol and isopropanol. 

The reaction temperature is from 0 to. 100 * C, preferably from 15 to 30 * C. 

The reaction time Is from 1 to .20 hours, preferably from 2 to 3 hours. 
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The obtained compounds of the formula (XI) is first reacted with di-tert-butyl dicarbonate or tert- 
butyloxycarbonyl chloride, . and amino group (corresponds to a part of hydrazine group) adjacent to 
methylene chain in the compound (XI) is protected by tert-butoxy carbonyl group. The molar ratio of di-tert- 
buty! carbonate or lert-butyloxycarbonyl chloride with respect to the compounds of the formula (XI) is from 
s 1 .0 to 1 .05-time moles. 

The solvents to be used are inert solvents such as dichloromethane, chloroform, tetrahydrofuran (THF) 
and ethyl ether. The catalysts to be used in the reaction are basic catalysts such as triethylamine. 
trimethylamine. DBU (1.8-Oiazabicyclo [5.4.0] undec^Z-ene) and pyridine. 

The reaction temperature is from 0 to 150 * C, preferably 10 to 30 ' C. 
10 The reaction time Is from 0.5 to 20 hours, preferably 1 to 2 hours. 

After the introduction of the protecting group, the protected compound was subjected to cyclization 
reaction in the presence of acetic anhydride and sodium acetate. 

The acetic anhyjdride as a cyclization reagent can be also used as a solvent. The amount of the sodium 
acetate is from 0.1 to 3-lime equivalent with respect to the acetic anhydride to be used, preferably 0.1 to 
16 0.3-time equivalent. 

Next, the compounds of the formula (XII) can be obtained by eliminating the protecting group (tert- 
butyloxy carbonyl group) from the compounds mentioned above. 

The deprotection is conducted by the addition of an acid such as trifluoroacetic acid. The other acids 
are p-toluene sulfonic add and sulfuric acid. 
20 The acid is generally used in an amount of excess moi with respect to the compound subjected to the 
deprotection. i.e., from 1.5 to 10-time moles, preferably 1.5 to 5-time moles. 

The reaction temperature is from 0 to 30 * C, preferably 0 to 15 * C. 

The reaction time is from 0.5 to 10 hours, preferably 0.5 to 3 hours. 

The compounds of the formula (I) in which R' and together represent N(CH3)(CH2)m.2C(0) may be 
2S synthesized by methylating the compounds of the formulae (XI) or (XII) with methylating agent commonly 
employed, e.g., methyl iodide and dimethyl sulfate in the presence of acid trapping agent 

In the above, the case that Z represents oxygen atom is explained. In case that Z represents sulfur 
atom, the intended compounds may be obtained by sulfurating the respectively corresponding compounds 
with Lowesson's reagent. Furthermore, the compounds of the formulae (V) or (Vlll) in which Z represents 
30 sulfur atom may be obtained by reacting the compounds of the formula (III) with X„CH3.„NC(C) or Y^(CH2)m- 
2NC(S). respectively. 

The compounds represented by the formula (I) in which A and B together represent a bond may be 
readily obtained by treating the compounds of the formula (I) in which A represents OH and B represents 
hydrogen atom with alkali such as sodium hydride, sodium hydrokide and sodium carbonate in an inert 
38 solvent such as THF. dimethylformamide (OMF) and chlorofomn. 

In this case, the isolation of the compounds of the formula (I) in which A represents OH and B 
represents hydrogen atom is not necessarily required. 

The compounds of the formula (II) which are raw material may be synthesized in accordance with the 
following reaction scheme. 

40 
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( 0 ) 



After the known compounds of the formula POII) are treated by sodium hypochlorite to obtain the 
compounds of the fomriula (XIV), the compounds of the formula (II) may be obtained by reducing N-oxide 
group with reducing agent such as triethyl phosphite and sodium azide. By reducing N-oxide group of the 
compounds of the fonnula (XV) which are obtained by epoxy cyclizatlon reaction of the compounds of the 
formula (XIV) with ammonia, pyrrolidine or piperidine. with suitable redudng agent such as triethyl 
phosphite and sodium azide. the compound of the fomnuia (XV) can be Introduced Into the compounds of 
the fomiuia (!-2). However, it is preferable to carry out the reaction of the compounds (II) with amines. 



so 
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5 




(XIV) 



;s R • R ' 

K 




( I - 2 ) 



49 As described above, the present inventors have found out that the active compounds of the present 
invention (hereinafter refenred to as the present compounds) except for the compound In which and 
simultaneously represent hydrogen atom and A represents OH, have strong vasolidating activity and activity 
fdr lowering blood pressure. Accordingly, the present compounds are considered to be useful as a 
medicament in the therapy of hypertension, angina pectoris, arrhythmia, cerebrovascular disorder and 

50 asthma of mammals inclusive of human being. Therefore, the present invention provides pharmaceutical 
compositions containing effective amount of the present compounds for the theraphy of the above- 
mentioned diseases. 

As the manner of administration of the present compounds, there may be mentioned a parenteral 
administration by injection (subcutaneous, intravenous, intramuscular or intraperitoneal injection), an olnt- 
55 ment, a suppository or an aerosol, or an oral administration in the form of tablets, capsules, granules, piils, 
sirups, liquids, emulsions or suspensions. 

The above pharmacological or veterinary composition contains the present compounds in an amount of 
from 0.1 to about 99.5% by weight, preferably from about 0.5 to 95% by weight, based on the total weight 
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of the composition. To the present compounds or to the composition containing the present compounds, 
other pharmacologicaily or veterinarily active compounds may be incorporated. Further, the composition of 
the present invention Ynay contain a plurality of the present compounds. 

The clinical dose of the present compounds varies depending upon the age, the body weight, the 
5 sensitivity or the symptom, etc. of the patient. However, the effective daily dose is usually from 0.1 to 100 
mg. preferably from 0.5 to 10 mg. for an adult. However, if necessary, an amount outside the above range 
may be employed. 

The present compounds may be formulated into various suitable formulations depisnding upon the 
manner of administration, in accordance with conventional methods commonly employed for the preparation 

10 of pharmaceutical formulations. 

Namely, tablets, capsules, granules or pills for oraii administration, may be prepared by using an 
excipient such as sugar, lactose, glucose, starch or mannitol; a binder such as hydroxypropyl cellulose, 
sirups, gum arabic. gelatin, sorbitol, tragacanth gum. methyl cellulose or polyvlnylpyrroiidone; a dlsintegrant 
such as starch, carboxymethyl cellulose or its calcium salt, crystal cellulose powder or polyethylene glycol; 

13 a lubricant such as talc, magnesium or calcium stearate. colloidal silica, sodium laurate or glycerol. 

The injections, solutions, emulsions, suspensions, sirups or aerosols, may be prepared by using a 
solvent for the active ingredient such as water, ethyl alcohol, isopropyl alcohol, propylene glycol. 1.3- 
butylene glycol, or polyethylene glycol; a surfactant such as a sorbitol fatty acid ester, a poiyoxyethylene 
sorbitol fatty acid ester, a poiyoxyethylene fatty acid ester, a poiyoxyethylene ether of hydrogenated caster 

20 oil or lecithin: a suspending agent such as a sodium salt of carboxymethyl, a cellulose derivative such as 
methyl cellulose, or a natural rubber such as tragacanth gum or gum arabic; or a preservative such as a 
paraoxy benzoic acid, benzallconlum chloride or a salt of sorbic acid. Ulcewise. ointments may be prepared 
by using, e.g.. white vaseline, liquid paraffin, a higher alcohol. Macrogol ointment, hydro-philic ointment or 
hydro-gel base. The suppositories may be prepared by using, e.g., cocoa butter, polyethylene glycol. 

25 lanolin, fatty acid triglyceride, coconut oil or polysorbate. 



(Test Examples) 

30 

Antihypertensive effect 

The test compounds were dissolved or suspended in the solvent (PEQ400 ' :H20 » 3:i (v/v)) and 
adminstered to male spontaneously hypertertsive rats (SHR, 1 1 weeks) via an oral route. 
35 Systolic blood pr&ssure (SBP) was measured by a tail-cuff method (Natsume Seisalojsho Co., Ltd., KN- 
210-1) at before and 1h after p.o. (per oral) administration of the compounds. SHR were prewarmed at 50 
* C for 3 to 5 min. in a warm box and placed into a restraining cage on heating plate (37 * C) for 5 to 15 
min.- 

Table shows the % decrease of systolic blood pressure at 1h after administration of the test 
40 compounds. Each value represents the mean of three animals. 



45 
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55 



(*: pblyethytene glycol of molecular weight range 380-420) 
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Table 



Test Compound 


Dosage 


Ratio of lowering 




(mg/kg) 


blood pressure (%) 


(Present Compounds) 






Compound of Example 1 


1.0 


43 


ditto 


0.3 


11 


Compound of Example 8 


1.0 


54 


ditto 


0.3 


43 


Compound of Example 9 


1.0 


56 


ditto 


0.3 


46 


Compound of Example 1 1 


1.0 


54 


ditto 


0.3 


37 


Compound of Example 20 


1.0 


52 


ditto 


0.3 


22 


(Comparative Compounds) 






BRL-3491 5 (see Formula A) 


1.0 


28 


ditto 


0.3 


16 



26 Acute toxicity test 

Male ICR mice (6 weeks) were used. The test compounds (Examples 8 and 11) suspended in 0.5% 
methylcellulose solution were administered orally. These animals were examined for 7 days after admin- 
istration. No mice which were administered each drug at the dose of 600 mg/kg were died (n^S). Both 
30 compounds showed low toxicity. 



Examples (inclusive of reference and formulation examples) 

36 The examples of the present invention are described In detail. However, the present Invention is not 
limited thereto. 

In the reference examples and the examples of thd present invention, the signals of "NMR" and "MS" 
represent "nuclear magnetic resonance spectrum" and "mass spectrum", respectively. 

40 

Reference Example 1 



7,8-dihydro^.6-dimethyl-7,a-epoxy-6H-pyrano (2,3-f] benzo-2,1 ,3-oxadlazol 3-oxide 



0 



50 




To a mixture of 4.41 g (18.9 m mol) of 6-amino«3,4-dihydro-2.2-dimethyl-3.4^poxy-7-nitro-2H-benzo [b] 
pyran. 1 .29 g (32 m mol) of sodium hydroxide . 400 ml of ethanol and 40 ml of water were added slowly 
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dropwise 32.2 g (26 m mot) of 6% sodium hypochlorite solution at the room temperature with stirring. 

After the completion of the reaction, the mixture solution was added with 1 1 of saline solution and thrice 
extracted with ethyl acetate. The combined ethyl acetate layer was washed with saturated aqueous NaCI 
solution and dried over anhydrous sodium sulfate. After the solvent was distilled off, the residue was 
s subjected to silica gel column chromatography using a developing solvent of ethyl acetate-hexane (1:2 (vA/)) 
to obtain 4.00 g (yield: 92%) of the intended compound, 
yellow crystals: m.p. 144 to 145 * C 



10 Reference Example 2 



7.8-dihydro-6,6-dimethyl-7.8-epoxy-6H-pyrano [2.3-f] benzo*2.1 ,3-oxadiazole 



20 




To a mixture of 1.00 g (4.27 m mol) of 7,a-dihydro-6.8-dimethyl-7,8-epoxy-6H-pyrano (2.3-f] benzo- 
2.1 .3-oxadiazole 3-oxide and 6 ml of benzene was added dropwise 0.80. ml (4.70 m mol) of triethyl 
phosphite over 15 minutes at 60 * C under stirring. Then, the mixture was stirred for three hours. After the 
solvent was removed under the reduced pressure, the residue was subjected to a silica gel column 
chromatography using a developing solvent of ethyl acetate-hexane (1:1 (v/v)) to obtain 0.82 g of the 
intended compound (yield: 88 %). A part of the obtained compound was recrystaliized from hexane to 
obtain yellow crystals (m.p.: 97 to 99 * 0). 



Reference Example 3 



7.3-dlhydro-6.6-dimethyt-7-hydroxy-8-amino-6H-pyrano [2,3-f] benzo-2,1,3H3xadiazole 



4S 




0,82 g of 7.8-dlhydro-6.6-dimethyl-7,8-epoxy-6H-pyrano C2.3-f] benzo-2.1 .3-oxadlazole (3.8 m mols) 
50 dissolved In 25 ml of 16.7% NHa-EtOH solution was reacted in a pressure glass tube at 60 * C for 48 hours. 
The reaction solution was distilled off and the residue was subjected to a silica gel column chromatography 
using a developing solvent of ethyl acetate*methanol (5:1 (v/v)) to obtain 0.77 g (yield: 87 %) of the 
intended compound as a brown solid. A part of the obtained compound was recrystaliized from ethane! to 
obtain pure intended compound as coloriess crystals. 
55 m.p.: 223 to 225 * C 

NMR (CDCh + OMSO-d«) a(ppm): 

1.26(3H). 1.49(3H). 2.80 - 3.30(5H), 3.33<1H), 3.78(1 H). 6.82(1 H), 7.98(1 H) 
MS: 133(50%), 163(100%) 23S(M*. 3%) 
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Example 1 



7,8-dlhydro-6,6-dimethyf-7-hyclroxy-0-methylureido-6H-pyrano [2,3*f] benzo-2,1 .3-oxadiazole 



5 



10 



II 

KHCK'HCH, 



0 



/ 

I 

\ 




N 



CH3 



20 To a mixture of 200 mg (0.850 m mol) of 7.8*dihydro^.6-dimethyl-7-hydroxy-d*amino-6H-pyrano [2.3-f] 

benzo-2.1.3-oxadiazole and 20 ml of dichloromethane were added 55 ul (0.935 m mof) of methyl isocyanate 

with stirring at the room temperature, followed by stirring for 23 hours. 

The precipitated crystals were separated t)y filtration to obtain 227 mg (yield: 92%) of colorless crystals 

of the Intended compound. 
25 m.p.: 213 •215 *C 

M.S.: 44. 202 (30 %), 274 (M*-H20. 6 %) 



Example 2 



7,8-dihydro-6.8-dimethyl-7-hydroxy-8-methyllhioureido-eH-pyrano [2,3-f] benzo-2.1 .3-oxadia20le 



To a mixture of 200 mg (0.860 m mol) of 7.8-dihydro-6,6-dlmethyl-7-hydroxy-8-amino^H-pyrano [2,3-f] 
benzo-2.1.3-oxadiazole and 20 ml of dichloromethane were added 68 mg (0.935 m mol) of 
methylisothiocyanate with stirring at the room temperature, followed by stlning for 23 hours. The precipitat- 
ed crystals was separated by filter to obtain 122 mg of the Intended compound as colorless crystals, (yield: 
47 %) 

m.p.:213-215 *C 

MS: 91 (62 %). 202 (67 %). 290. 308 (M*. 27 %) - 



as 



II 

MICNHClia 



40 




45 



CII3 



55 



Example 3 
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(Intermediate of the compound of the Example 3) 



7.8-dihydro-6.8-dimethyl-7-hydroxy-8-(2-chloroethylureido)-8H-pyrano [2.3-f] benzo-2,1 .3-oxadiazole 



9 



10 



0 

[| 

N'llCNIICIIaClltC £ 




,.011 



20 To a mixture of 400 mg (1.70 m mo!) of 7.8-dlhydro-6,8-dfmethyl-7-hydroxy-a-amlno-8H-pyrano [2.3-ff] 
benzo-2,1.3-oxadiazole and 40 ml of dichloromethane were added 200 ul (1.87 m mol) of 2-chloroethyl 
isocyanate with stirring at the room temperature, followed by stirring for 8 hours. The precipitated crystals 
were separated by filter to obtain 480 mg (yield: 83 %) of the intended compound as colorless crystals. 
m.p.: 178 - 180 *C 

2s MS: 87 (57 %). 183. 304 (78 %). 340 (M*. 8 %) 



(Compound of the Example 3) 



7.8«dihydro*8.6-dimethyl*7-hydroxy-8-(2-oxoHmidazotidin-1*yl)-8H-pyrano (2,3-fl benzo-2.1 .3-oxadiazole 



410 mg (1.2 m mol) of 7.8-dihydro-6.8-dImethyl-7-hydroxy-8-(2-chIoroethylureido)-6H-pyrano [2.3-f] 
benzo-2.1.3-oxadlazole obtained above were added with 3.32 g (24 m mol) of potassium carbonate , 400 

so (2.4 m mol) of potassium Iodide and 50 ml of absolute acetone and the mixture was refluxed for 13 
hours under a nitrogen atmosphere. At the room temperature, the impurities were filtered off. After the 
filtrate was distilled off. the residue was added with ethyl acetate, washed with water and saturated aqueous 
NaCI solution and dried over anhydrous magnesium sulfate. Then, the solvent was distilled off. The residue 
was recrystallized from ethyl acetate to obtain 102 mg (yield: 34 %) of the pure intended compound as 

55 colorless crystals. 



36 



40 



45 




Example 4 
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7.8-dlhydro-6,6-climethyl-7-hydroxy-8-lsopropylureido-6H-pyrano (2.3-fl benzo-2.1 ,3-oxadiazole 



10 



16 



20 



0 
II 



KiiCNIICHCCH,} 




To a mixture of 200 mg (0.850 m mol) of 7,8-dlhydro-6.6-dlmethyl-7-hydroxy-8-aminO'6H-pyrano [2.3-f] 
benzo-2.1 -3-oxadiazQ(e and 20 ml of dichloromethane were added 92 ul (0.935 m mol) of isopropyl 
isocyanate with stirring at the room temperature, followed by stining for 6 hours. The precipitated crystals 
were filtered off to obtain 120 mg (yield: 44 %) of the Intended compounds as colorless crystals. 
m.p.: 201 - 203 • C 

MS: 43 (40 %). 202. 302 (20 %). 320 (1^4*. 12 %) 



25 Example 5 



(Intermediate of the compound of the Example 5) 



00 



7,8-dihydro-6,6-dimethyl-7«hydroxy-8-(2-chloroethQxycarbonylamino)-6H-pyrano [2.3-f] benzo-2.1 ,3-oxazole 



35 



40 



45 



so 



55 



NilCO(CHs) zC £ 




To a mixture of 400 mg (1.70 m mol) of 7.8-dlhydro-e.6-dImethyl-7-hydroxy-8-amino-6H-pyrano [2.3-f] 
benzo-2.1 ,3*oxadla20le . 260ulI (1.87 m mol) of triethylamine and 40 mg of dichloromethane were added 
193 ul (1.87 m mol) of 2-chloroethyl chloroformate stirred at the room temperature, followed by stirring for 
21 hours. The reaction solution was thrice washed with water and dried over anhydrous sodium sulfate. 
After the solvent was distilled off, the residue was recrystailteed from chloroform to obtain 507 mg (yield; 87 - 
%) of the intended compound as pale yellow crystals, 
m.p.; 184- 160 'C 
MS: 133 (48%), 235. 307 (M^. 25 %) 



(Compound of Example 5) 
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7.8-dihydro-6.6-dimethyl-7-hydroxy-8-(2-oxoxazolin-3-yl)-6H-pyrano [2.3-f] ben20-2.1 ,3-oxacllazole 



0 




Clla 



400 mg (1.17 m mol) of 7.&<lihydro-6.8Klimethyl-7-^ydroxy-8*(2'«htoroethoxycarbonylamlno)-6H-pyr^ 
[2.3-f] b6nzo-2.1.3-oxadiazole obtained above were added with 3.24 g (23.4 m mol) of potassium carbonate, 
388 mg (2.34 m mol) of potassium iodide and 50 ml of absolute acetone and the mixture was heated to 
refiux for 26 hours under a nitrogen atmosphere. At the room temperature, the insoluble matters were 
filtered off. The filtrate was added with ethyl acetate, washed thrice with water and dried over anhydrous 
magnesium sulfate. Then, the solvent was distilled off. The residue was subjected to a silica gel column 
chromatography using a developing solvent of ethyl acetate-methanol (10:1 (v/v)) to obtain 339 mg (yield: 
94 %) of the intended compound as brown solid. A part of the obtained compound was recrystaliized from 
ethyl acetate to obtain yellow crystals. 
m.p.: 177.5-180 *C 

MS: 43 (25 %). 272. 287 (65 %). 305 (M*. 8 %) 



Example 6 



(Intermediate of the compound of Example 6) 



7.8-dihydro-6,6-dimethyl-7-hydroxy-d-(1-piperidinyi)-6H-pyrano [2.3-f] benzo-2.1.3-oxadiazole 3-oxide 



To a mixture of 924 mg (2.88 m mol) of 3,4-dihydro-2.2-dimethyl-3-hydroxy-4-(1-piperidlnyl)-0-amlno-7- 
nitro-2H-ben2o [b] pyran. 0.7 ml of 50% aqueous potassium hydroxide solution. 4 ml of CH2CI2 and 10 mg 
of Bu4N*8r- were added 4.97 g (4.03 m mol) of 8% aqueous NaOCI solution with stirring at the room 
temperature and reacted for 9 hours. The organic layer was separated and water layer was twice extracted 
with methylene chloride. The combined methylene cloride layer was washed with water, dried over 
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anhydrous sodium sulfate and the solvent was distilled off. The residue was subjected to a silica gel column 
chromatography using a developing solvent of ethyl acetate-hexane (1:3 (v/v)) to obtain 297 mg (yield: 43 
%) of the intended compound as oil. A part of the obtained compound was dissolved in ethanol and added 
with HCI-EtOH and dry ether to obtain hydrochloride of the intended compound as yellow crystals. 
5 m.p.: 210 - 213 *C 



10 



(Compound of Example 6) 



7.0-dlhydro-6,8-dlmethyl-7-hydroxy-8-(l-piperidlnyl)-6H-pyrano t2,3-fl benzo-2,1 ,3-oxadiazole 



15 



20 




29 



30 



36 



A mixture of 297 mg (0.93 m mol) of 7,8-dlhydro-6. 6-dimethyi-7-hydroxy-8-(1-piperidinyl)-6H-pyrano 
[2.3-fl benzo-2,1 -S-oxadiazole 3-oxide, 6 ml of ethylene glycol and 60 mg (0.93 m mol) of NaNa was heated 
to 140 *C and reacted for 1.2 hours. After cooling, the reaction solution was poured into water and 
extracted Uirice with chloroform. After the combined chloroform layer was dried over anhydrous sodium 
sulfate, the solvent was distilled off. The residue was subjected to a silica gel column chromatography using 
a developing solvent of ethyl acetate-hexane (1:3 (v/v)) to obtain 84 mg (yield: 30 %) of the intended 
compound as oil. A part of the obtained compound was dissolved in ethanol-ethyl ether and added with 
HCI-EtOH to obtain die hydrochloride of the Intended compound as pale yellow crystals. 
m.p.: 202 - 205 ' C 



Example 7 



(Intermediate of the compounds of Examples 7 and 8) 



7.8-dihydro-8.8-dlmethyl-7*hydroxy-8-(n-(1-oxo-4-chloro) butyl)amino-8H-pyrano [2.3«f] ben20-2,1 ,3-ox- 
adiazold 



46 



50 



55 



il CCOCHiCIirCHaC £ 




To a mixture of 80 mg (0.34 m mol) of 7.8-dihydro-6.8-dimethyl-7-hydroxy-8-amino-6H«pyrano [2.3-f] 
benzo-2.1,3-oxa diazole. 14 mg (0.374 m mol) of sodium hydroxide. 8 ml of methylene chloride and 3 ml of 
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water were added 42 ui (0.374 m mol) of 4-chiorobutylyl chloride with stirring at the room temperature, 
followed by stirring for 30 minutes. After the completion of the reaction, the methylene chloride layer was 
separated off and the water layer was extracted twice with methylene chloride. The combined methylene 
chloride was washed with diluted aqueous sodium bicarbonate, water and saturated aqueous NaCI solution 
5 in the order named and dried over anhydrous magnesium sulfate. After the solvent was distilled off. the 
residue was subjected to a preparative silica gel thin layer chromatography using a developing solvent of 
ethyl acetate-methanol (10:1 (v/v)) to obtain 194 mg (yield: 37 %) of the intended compound, 
pale yellow crystals: m.p.: 160-161 * C 

10 

(Compound of Example 7) 



6.6-dimethyl-8-{2-oxo-l-pyrrolydlnyl)-6H-pyrano [2.3-f] benzo-2,1-3-oxadiazole 

15 



20 



29 




A mixture of 116 mg of 7,8-dihydro-6,6-dimethyl-7-hydroxy'a-(n-(1-oxo-4-chloro)butyi)amino-6H-pyrano 
(2,3-f] benzo-2, 1 ,3-oxadiazole, 940 mg of potassium carbonate and 113 mg of potassium iodide was 
suspended in 20 ml of acetone and refluxed under a nitrogen atmosphere for 24 hours. Alter cooling, 
impurities were filtered off with suction and removed, and the solvent was distilled off. The residue was 
subjected to a silica gel column chromatography using a developing solvent of ethyl acetate-methanol (5:1 
(v/v)) to obtain the obiectlve compound. The obtained compound was recrystallized from ethanol to obtain 
^ 72 mg (yield: 74 %) of the pure intended compound as colorless crystals. 
m.p.: 238 - 240 * C 

Example 8 

40 

7,8-dihydro-6.6-dImathyl-7-hydroxy-8-(2-oxo«1-pyrrolld]nyl)-aH-pyrano [2,3-f] ben20'2,1,3-oxadiazole 



46 



50 




A mixture of 150 mg (0.441 m mol) of 7.d-dihydro-6. 6-dimethyl-7-hydroxy-8-(n-(1-oxo-4-ch(oro)butyi)- 
amino-6H-pyrano (2,3-f] benzo-2.1 ,3-oxadiazole, 1.22 g (8.83 m mol) of potassium carbonate and 146 mg 
(0.882 m mol) of potassium Iodide .was suspended in 20. ml acetone and refluxed under a nitrogen 
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atmosphere for 17 hours. After cooling. Insoluble matters was filtered off. Then, the filtrate was diluted with 
ethyl acetate and washed thrice with water. After the obtained product was dried over anhydrous sodium 
sulfate and the solvent was concentrated to obtain 33 nng (yield: 25 %) of the intended compound as 
colorless crystals. 
5 m.p.: 242 - 244 ' C 

NMR(CDCl3 + 0MSO-d«) a(ppm): 

1.35(3H). 1.54(3H), 1.94-2.73(48). 3.05-3.61 {3H). 3.77(1 H). 5.33(1 H). 8.97(1 H). 7.39(1 H) 
MS: 88(100%). 270(95%), 285(80%), 303(M\ 12%) 

10 

Example 9 



(Intermediate of the compound of Example 9) 

7,a-dmydro-8,8-dlmethyl-7-hydroxy-8Kn-(1 -oxo-5-chloro) pentyl)amlno-6H-pyrano [2,3-fl ben20-2,l ,3-ox- 
adiazole 



0 

200 mg (0.85 rri mol) of 7.8-dihydro-6.8-dlmethyl-7-hydroxy-8-amino-6H-pyrano [2.3-f] ben20-2.1,3- 
oxadlazole and 37 mg (0.94 m mol) of sodium hydroxide were dissolved in a mixture solution of 10 ml of 
chloroform and 5 ml of water and added with 120 ul (0.94 m mol) of 5-chlorovaleryl chloride. After the 
mixture solution was stirred for 15 minutes, the chloroform layer was separated and the water layer was 
twice extracted with chloroform. The combined chloroform layer was washed with saturated sodium 
bicarbonate and dried over anhydrous, sodium sulfate. The solvent was distilled off and the residue was 
subjected to a silica gel column chromatography using a developing solvent of ethyl acetataimethanol (0:1 
(v/v) to obtain 56 mg of the intended compound as crystals, (yield: 16 %). The obtained compound was 
arranged to be a starting material of the Example 9. without any further purification. 



(Compound of Example 9) 
^ 7,a-dIhydro-6.8-dlmethyl-7-hydroxy-8-(2-oxo-1-piperizjnyl)-6H-pyrano [2,3-f] benzo-2,1 ,3-oxadiazole 



50 



55 




C(0)CllzCH2CllaCll2C £ 
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A mixture of 56 mg of 7.8-dihydro-6.6-dlrnethyl-7-hydroxy-a-(n-(1-oxo-5-chIoro)pentyl)aniino-6H-pyrano 
[2.3-f] ben20-2.1.3-oxadia2ole, 440 mg (3.16 m mol) of potassium carbonate and 52 mg (0.316 m mol) of 
potassium iodide was suspended in 10 ml of acetone and refluxed under a nitrogen atmosphere for 22 
hours. After cooling, insoluble matters were removed by filtration and the filtrate was diluted with ethyl 

s acetate. The obtained solution was washed twice with water and once with saturated aqueous NaCI solution 
and then, dried over anhydrous sodium sulfate. After the solvent was distilled off. the residue was subjected 
to a preparative silica gel thin layer chromatography using a developing solvent of ethyl acetate-methanol 
(10:1 (v/v)) to obtain 30 mg (yield: 54 %) of the intended compound. A part of the obtained compound was 
recrystallized from a mixed solvent of ethyl acetate-hexane to obtain pale yellow crystals. 

10 m.p.: 192- 194 'C 



Example 10 

IS 

7,8-dihydro-6.6-dimethyl-7-hydroxy-a-pyrrolidlno-6H«pyrano [2.3-f] benzo-2,1 ,3^xadtazole 



25 




A mixture of 150 mg (0.687 m mol) of 7.8-dihydro-6,6-dimethyl-7,a-epoxy-6H-pyrano [2.3-f] benzo-2.1.3- 
oxadiazole, 63 ul (0.756 m mol) of pyrrolidine and 2 mi of ethanoi was refluxed with stirring for 31 hours. 
After the solvent was distilled off, the residue was subjected to a preparative silica gel thin layer 
chromatography using a developing solvent of ethyl acetate-methanol (1:1 (v/v)) to obtain 120 mg (yield: 60 
%) of the Intended compound. A part of the obtained compound was dissolved in dry ether and added with 
HCI-EtOH to obtain hydrochloride of the intended compound as pale yellow crystals. 
m.p.: 208 - 209 * C 



Example 11 



7.8-dlhydro-6.8-dimethyl-7-hydroxy-8-acetylamino-6H-pyrano [2,3-f] benzo-2,1,3-oxadlazote 



45 11^ .C(0)Cli3 



so 




To a mixture of 200 mg (0.850 m mol) of 7.8-dihydro-6,6-dimethyl-7-hydroxy-8-amino-6H-pyrano [2,3-f] 
benzo-2,1 ,3-oxadiazoie, 128 ul (0.917 m mol) of triethylamine and 17 ml of methylene chloride were added 
128 ul (0.917 m mol) of acetyl chloride with stirring at 0 * 0. followed by stirring for 30 minutes. After the 
completion of the reaction, the precipitated crystals were filtered. The crystals were washed successively 
with methylene chloride and water and -dried at 80 * C under reduced pressure to obtain 223 mg (yield: 88 
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%) of the intended compound. 

Further after the filtrate was washed thrice with water and dried over anhydrous sodium sulfate, the 
solvent was distilled off. The residue was recrystalNzed from ethyl acetate to obtain 7 mg of the intended 
compound as pale yellow needle-tike crystals. 
5 m.p.: 241 .0 - 242.0 ' C 



Example 12 



7.8-dlhydro-6.8-dimethyl-7-hydroxy-a-chloroacetylamino-6H-pyrano (2,3-f] benzo-2.1 ,3-oxadia2ole 



IK .CCOCHaC £ 



20 




A mixture of 200 mg (0.86 m mol) of 7.8-dihydro-6,6-dimethyf-7*hydroxy-8-amino*6H-pyrano (2,3-fl 
benzo-2,1.3-oxadlazole. 130 ul (0.935 m mol) of triethylamlne and 20 ml of methylene chtoHde was added 
with 74 ill (0.935 m mot) of chloroacetyl chloride with stirring at the room temperature, followed by further 
stirring for 30 minutes. After the completion of the reaction, the precipitated crystals were separated by 
filtration to obtain 201 mg (yield: 76 %) of the intended compound. 
Colorless crystals: m.p.: 232.0 • 234.0 * C 

30 

Example 13 

7,8^ihydro-6,6-dlmethyl-7-hydroxy-d-plvaloylamino-6H-pyrano [2.3-1] benzo-2.1, 3-oxadiazole 

35 

Clis 
I 

« IIv ^C(0)-C-CIl3 

] .OH Cllj 
0^ 1 I >CH, 



To a mixture' of 200 mg (0.85 m mol) of 7,8-dfhydro^.8-dimethyl-7-hydroxya-amlno-6H-pyrano (2.3-f] 
so benzo-2.1 .3-oxadlazole, 130 ul (0.935 m mol) of triethylamlne and 20 ml of methylene chloride were added 
115 ul (0.935 m mol) of pivaloyi chloride (trimethylacetyl chloride) with stirring at the room temperature, 
followed by further stirring for 3.5 hours. After the completion of the reaction, the mixture solution was 
washed thrice with water and dried over anhydrous magnesium sulfate. After the solvent was dtstillad off, 
the residue was recrystallized from ethanol to obtain ttie pure intended compound. 
55 (yield: 191 mg. yield: 70 %) 

Pale yelloyv crystal: m.p.: 213.0 • 214.0 * C 
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Exampte 14 

7,8-dlhydro-6.6-diniethyl-7-hydroxy-8-isobutyrylamino-6H-pyrano [2,3-fl benzo-2,1 .3-oxadiazole 



10 




To a mixture of 200 mg (0,85 m mol) of 7.8-dihydro- 8.0-dlmethyl-7-hydroxy-8-amlno-6H-pyrano [2.3-f] 
benzo-2,1 .3-oxadiazole, 130 ul (0.935 m mol) of triethyl amine and 20 ml of dichloromethane were added 
98 ul (0.935 m mol) of isobutyryl chloride witii stining at the room temperature, followed by further stirring 
for four hours. After the completion of the reaction, the mixture was washed thrice with water and dried over 
anhydrous magnesium sulfate. After the solvent was distiited off. the residue was recrystallized from ethanol 
to obtain 109 mg (yield: 42 %) of the pure Intended compound. 
Pale yellow crystal: m.p.: 194.0 - 196.5 * C 



Example 15 



7.d-dihydro-6.6-dlmethyl-7-hydroxy-8-trifluoroacetyl amino-6H-pyrano [2,3-f] benzo-2.1.3-oxadiazole 




Clls 

40 

A mixture of 300 mg (1.28 m mol) of 7,8-dihydro-6.6-dlmethyl-7-hydroxy-8-amlno-6H-pyrano [2.3-f] 
benzo-2.1.^xad!azoie and 3 ml of pyridine were added with 180 ul (1.28 m mol) of anhydrous 
trifluoroacetic acid with stirring for 3 hours at 0 * C. followed by further stirring for 3 hours at the room 

45 temperature. After the completion of the reaction, the mixture was washed thrice with water and dried over 
anhydrous sodium sulfate. After the solvent was distilled off, the residue was subjected to a silica gel 
column chromatography using a developing solvent of ethyl acetate-methanol (10:1 (v/v)) to obtain 124 mg 
(yield: 29 %) of the intended compound. A part of the obtained compound was recrystallized from ethanol 
to obtain the pure intended compound. 

50 Pale yellow crystal: m.p.: 257.0 - 259.0 ' C 



Example 16 



55 

7,8-dlhydro<^,6-dimethyl-7-hydroxy-8-propionylamino-6H-pyrano (2.3-f] ben20-2,1.3-oxadlazole 
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5 




CK3 

To a mixture of 200 mg (0.85 m mol) of 7.8-dihydro-e.6-dimethyl-7-hydroxy-8-amlno-6H-pyrano (2,3-1] 
benzo-2.1.3- oxadlazole. 130 ml (0.935 m mol) of triethy (amine and 20 ml of methylene chloride were added 
81 ul (0.935 m mol) of propionyl chloride with stirring at the room temperature, followed by further stirring 
for 6 hours. After the completion of the reaction, the mixture solution was washed thrice with water and 
dried over anhydrous magnesium sulfate. After the solvent was distilled off. the residue was recrystallized 
from ethanol to obtain 77 mg (yield: 31 %) of the pure intended compound. 
Pale yellow crystal: m.p.: 203.0 - 205.0 * C 



Example 17 

20 

7,8-dlhydro-6,6-dlmethyl-7-hydroxy-8-bromoacatylamino-6H-pyrano t2.3-f] benzo-2.1 .3-oxadlazole 



30 




To a mixture of 180 mg (0.765 m mol) of 7,8-dihydro-6,8-dimethyl-7-hydroxy-8-amino-6H-pyrano (2,3-f] 
benzo-2,1.3-oxadlazole. 117 ut (0.842 m mol) of triethylamine and 20 ml of methylene chloride were added 
73 ul (0.842 m mol) of bromoacetyl chloride with stirring at the room temperature, follwed by further stirring 
for 1 hour. After the completion of the reaction, the precipitated crystal was Altered to obtain 199 mg of the 
Intended compound, (yield: 73 %) 
^ Colorless crystal: m.p.: 21 4.0 « 21 7.0 ' C 



Example 18 



7,8-dihydro*6.6-dlmethyl-7-acetoxy-8-acetylamtno-6H-pyrano [2,3-f] benzo-2,1 ,3-oxadlazole 




A mixture of 100 mg (0.38 m mol) of 7,8-dihydro-6.8-dimethyl-7-hydroxy-8-acetyIamino-6H-pyrano [2,3- 
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f] benzo-2,l,3-oxadiazole, 2 ml of pyridine and 34 ul (0.36 m mol) of acetic anhydride was stirred at the 
room temperature for 24 hours. After the completion of the reaction, the mixture was diluted with ethyl 
acetate, washed with water and saturated anhydrous NaCl solution and dried over anhydrous magnesium 
sulfate. After the solvent was distilled off, the residue was recrystallized from chlorofbrm to obtain 58 mg 
5 (yield: 26 %) of the intended compound. 
Pale yellow crystal: m.p.: 236.0 - 238.5 * C 



10 



Example 19 



6.6-dimethyl*8-acetylamino-6H-pyrano [2,3-f] benzo-2,1 ,3-oxadiazole 



15 



20 



Kirc(0)cn; 




To a mixture of 80 mg (0.289 m mol) of 7.8-dihydro-6.6-dlmethyl-7-hydroxy-8*acetyIamjno-6H-pyrano 
[2.3«f1 benzo*2.1 .3-oxadiazoie and 5 mi of dried tetrahydrofuran were added 25 mg of sodium hydride (oil. 

25 content of more than 55%) with stirring for 1 hour at the room temperature. After the mixture was carefully 
added with water and extracted thrice with ethyl acetate. The combined ethyl acetate layer was washed 
successively with 0.5 N hydrochloric acid, water and saturated aqueous NaCI solution and dried over 
anhydrous magnesium sulfate. After the solvent was distilled off. the residue was subjected to a fractional 
thin layer column chromatography using a developing solvent of ethyl acetate*methanol (10:1 (v/v)) to obtain 

30 24 mg (yield: 32 %) of the Intended compound. The obtained compound was recrystallized from ethanol to 
obtain the pure intended compound. 
m.p.: 218.0 -220.0 *C 

39 Example 20 

(Intenmedlatd compound 1 of the compound of Example 20) 

40 

7,8-dihydro-6,6-dimethyt-7-hydroxy-8-hydra2ino-6H-pyrano [2.3-f] benzo-2.1 ,3-oxadiazole 



50 




To 1.0 g of 7,8-dlhydro-6«6-dimethyl-7.8-epoxy-6H-pyrano [2,3-f] benzo-2,1.3-oxadiazole were added 10 
55 ml of ethanol and 250 mg of hydrazine-hydrate and heated to reflux for 16 hours. The solvent was distilled 
off under reduced pressure and added with ethyl acetate. The precipitated crystals were filtered to obtain 
intermediate compound 1 as pale yellow crystals. (Yield: 1.0 g, yield: 89 %). 
m.p.: 128.0- 127.0 'C 
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(Intermediate compound 2 of the compound of Example 20) 



7.8-dlhydro-6.6-dimethyl-7-hydroxy-8-2-(2-hydroxycarbonylethyl) hydrazino-eH-pyrano (2.3-f] benzo-2,1 ,3- 
oxadiazole 



NIINMKClIt) tCOtil 



to 



73 




20 



26 



To 1.0 g of 7.8-dihydro-6.6-dJmethyI-7-hydroxy-a-hydrazino-6H-pyrano I2,3-f] benzo*2.1 ,3-oxadlazole 
were added 10 ml of ethanol and 300 mg of ethyl acrylate and heated to reflux for 3 hours. The solvent was 
distilled off under reduced pressure and the residue was added with 10 ml of ethanol and 3 ml of 1 N 
sodium hydroxide solution and stirred at the room temperature for 1 hour. The reaction solution was 
adjusted its pH to 2 - 3 by adding 5 % hydrochloric acid and extracted with chloroform. The chloroform 
layer was dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was added 
with chloroformetiiyi acetate solution (1:1 (v/v)) and the precipitated crystals were filtered to obtain 
intermediate compound 2 as pale yellow crystals. (Yield: 250 mg. yield: 20 %). 



(Intermediate compound 3 of the compound of Example 20) 



30 



7,8-dihydro-6.8-dlmethyl-7-hydroxy-8-(1-tert-butoxy 
benzo"2,1 ,3-oxadiazole 



carbonyi-3-oxo-pyrazoHdin-2-yl)-6H-pyrano (2,3-fl 



35 



40 



46 



tert-C4ll90C(0)N^ ^C(O) 




To a mixture of 250 mg of 7t&<iihydro-6,8-dimethyl-7-hydroxy-8-2-(2-hydrdxycarbonylethyl)hydrazino« 
8H-pyrano [2.3-f] benzo-2,1 .3-oxadiazole, 10 ml of chloroform and 100 mg of triethylamine were added 200 
mg of di-tert-butytdicarbonate with stirring for 1 hour at the room temperature. The mixture was added with 
20 ml of saturated aqueous ammonium chloride solution and extracted with chloroform. The chloroform 
layer was dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was added 
with 2 ml of acetic anhydride and 100 mg of anhydrous sodium acetate and heated at 60 *C for 10 
minutes. The solvent was distilled off and added with 30 ml of water and extracted with chloroform. The 
chloroform layer was dried over anhydrous sodium sulfate and the solvent was distilled off. The residue was 
added with ethyl acetate-dlethyl ether (1:1 (v/v)) and the precipitated crystals were filtered to obtain 
intenmediate compound 3 as pale yellow crystals. (Yield: 200 mg, yield: 65 %). 
m.p.: 190.0-191.0 *C 
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(Compound of Example 20) 



7.8-clihydro-6,6-dimethy l-7-hydroxy-8-<3-oxo-pyrazolldin-2-y l)-6H-pyrano (2,3-f ]-benzo-2, 1 ,3-oxadiazole 



JO 



19 



I I ■ 

Nil C(0) 




20 



25 



To 200 mg of 7.8-dlhydro-8.8-d!methyl-7-hydroxy-8-(1-tert-butoxycarbonyl-3-oxo-pyra2olldin-2-yl)-eH- 
pyrano [2.3-f] benzo-2.1.3-oxadiazole were added 2 ml of trifluoroacetic acid under ice-cooling and stirred 
for 1 hour at the room temperature. The obtained solution was neutralized with saturated sodium 
bicarbonate solution and extracted with chloroform. The chloroform layer was dried over anhydrous sodium 
sulfate and .the solvent was distilled off. The residue was added with ethyl acetate-diethyi ether (1:1) and the 
precipitated crystals were filtered to obtain the intended compound as colorless crystals. (Yield: 130 mg, 
yield: 84 %). 
m.p.: 230.0 - 233.0 ' C 



30 Formulation Example 1 



39 



40 



43 



Tablets 




Compound of Example 8 


10 g 


L^tose 


260 g 


Crystal cellulose powder 


600 g 


Com starch 


350 g 


Hydroxypropyl cellulose 


100 g 


CMC-Ca* 


150 g 


Magnesium stearate 


30 g 


Total 


1.500 g 



C cartsoxymethylcellulose calcium) 

The above components were mixed by a usual method and tiien tabletted to produce 10.000 tablete 
each containing 1 mg of the active Ingredient 



50 



Formulation Example 2 



55 
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Capsules 




Compound of Example 8 
Lactose 

Crystal cellulose powder 
Magnesium stearate 


lOg 
440 g 
1 .000 g 
50 g 


Total 


1.500 g 



10 The above components were mixed by a usual method and then packed in gelatin capsules to obtain 
10.000 capsules each containing 1 mg of the active ingredient. 



Formulation Example 3 



75 



20 



Soft capsules 




Compound of Example 8 


lOg 


PEG (polyethylene glycol) 400 


479 g 


Saturated fatty acid triglyceride 


1 .500 g 


Peppermint oil 


1 g 


Polysorbate 80 


lOg 


Total 


2.000 g 



30 



The above components were mixed and packed in No. 3 soft gelatin capsules by a usual method to 
obtain 10.000 soft capsules each containing 1 mg of the active ingredient. 



Formulation Example 4 



36 



Ointment 




Compound of Example 8 


1.0 g 


Liquid paraffin 


10.0 g 


Cetanoi 


20.0 g 


White vaseline 


68.4 g 


Ethylparaben 


0.1 g 


L-menthol 


0.5 g 


Total 


100.0 g 



The above components were mixed by a usual method to obtain a 1% oirrtment 



Formulation Example 5 



so 



55 
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Suppository 




Compound of Example 8 


1 g 


WItepsol HIS- 


478 g 


witepsoi was* 


520 g 


Polysorbate 80 


1 g 


Total 


1.000 g 



f Trademark for trfglycsrtde compound) 



The above components were melt-mixed by a usui method and poured into suppository containers, 
followed by cooling for solidification to obtain 1.000 suppositories of 1 g each contaning 1 mg of the active 
component 

Formulation Example 8 



Injection formulation 




Compound of Example 8 

Distilled water for injection formulation 


1 mg 
50 ml 



The formulation is prepared by dissolving the compound In the distilled water wlienever It is required. 
Claims 

1 . A compound of the formula (I): 




( I )" 



wherein A represents OH or 0C(0)CH3^„ In which x represents fluorine atom, chlorine atom, bromine 
atom, a methyl group or a methoxy group and n represents 0 or an integer of 1 to 3. or A and B together 
represents a bond: 

B represents hydrogen atom or a bond together with A; 

when represents hydrogen atom, represents hydrogen atom. C(Z)CH3.nXn or C(Z)NHCH3^Xn in which 
Z represents oxygen atom or sulfur atom and X has the same meansing as defined above; 
when does not represent hydrogen atom. R^ and R^ together represents (CH2)m. (CH2)m-iC(Z). N(R3)- 
(CH2)2C(Z), (CH2)m,aNHC(Z) or {CH2)nil20C(Z) in which m represents an integer of 4 or-S. R^ represents 
hydrogen atom or a methyl group and Z has the same meaning as defined above, or pharmacological 
acceptable salts of the compounds which can form salts. 

2. A compound as claimed In Claim 1. wherein when R^ represents hydrogen atom. R? represents C(Z)* 
CHa^ or C(Z)NHCH3^. 

3. A compound as claimed in Claim 1 . wherein A represents OH. 

4. A compound as claimed In Claim 3. wherein R^ represents hydrogen atom and R^ represents C(0)* 
CH3 or C(0)NHCH3. 
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w 



5. A compound as claimed in Claim 3. wherein represents hydrogen atom and represents C(0)- 

CHa. 

8. A compound as claimed in Claim 3. wherein R' and R^ together represent (CH2)m.iC(0). 

7. A compound as claimed in Claim 3. wherein R' and R^ together represent (CH2)3C(0). 

8. A compound as claimed in Claim 3, wherein R* and R^ together represent (CH2)iC(0). 

9. A compound as claimed in Claim 3, wherein R^ and R^ together represent N(R3)(CH2)2C(0), (CHa)- 
2NHC(0) or (CH2)20C(0). 

10. A compound as claimed in Claim 1, wherein R^ and R^ simultaneously represent hydrogen atom 
and A represents OH. 

11. A pharmaceutical composition comprising an effective amount of the compound of any of the claims 
1-10, especially of the claims 2-9 and a pharmaceuticaily acceptable diluent or carrier. 

12. A process for producing a compound of the formula (111): 



/5 




( ffl ) 



25 



comprising racting a compound of the formula (II): 



30 



( n ) 



38 



with ammonia 

13. A process for producing a compound of the formula (IV): 



46 



H^^C(0)CH3.nX« 




(IV) 



so 



wherein X represents fluorine atom, chlorine atom, bromine atom methyl group or methoxy group and n 

represents 0 or an integer of 1 to 3, 

comprising reacting the compound of the formula (111): 



S5 
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10 




( m ) 



IS 



20 



25 



with YC(0)CH3.nXn in which Y represents chlorine atom, bromine atom or 0C{0)CH3.„Xrt In which X and n 
have the same meanings as defined above. In the presence or absence of add trapping agent. 
14. A process for producing a compound of the formula (V): 

H C(Z)NHCH3-« X„ 



( V) 




wherein X represents fluorine atom, chlorine atom, bromine atom, methyl group or methoxy group and n 
represents 0 or an integer of 1 to 3, * 
comprising reacting the compound of the formula (III): 



40 




( m } 



in the presence or absence of catalyst with C(Z)NCH3.„Xn in which X, Z and n have the same significances 
45 as defined in the formula (I). 

15. A process for producing a compound of the formula (VI): 

(CHOm 

50 



55 




wherein m represents 4 or 5, 
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comprising reacting the compound of the formula (II): 



70 



with 



( n ) 



IS 



I 2 m 



20 



25 



30 



in which m has the same meaning as defined al30ve 

16. A process for producing a compound of the formula (VII): 

(CHz)«.,C(0) 




wherein m represents 4 or 5, 

comprising reacting the compound of the formula (III): 



35 




( in ) 



with YC(0)(CH2)m.iY^ in which Y represents chlorine atom, bromine atom, acetoxy or trifluoroacetoxy. 
represents chlorine atom, bromine atom, iodine atom, o- or p*toluenesulfonyloxy or methanesulfonyloxy, 
and m has the same meaning as defined above, in the presence or absence of acid trapping agent, and 
further cyciizing the reacted product in the presence or absence of acid trapping agent, 
so ^ 17. A process for producing a compound of the formula (VIII): 



55 
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/o 



(CH2)«-zNHC(Z) 




wherein Z represents oxygen atom or sulfur atom and m represents 4 or 5. 
comprising reacting the compound of the formula (III) 



/s 



20 



25 



30 



35 




( I ) 



with (Z)CN(CH2)m.2Y^ in which represents chlorine atom, bromine atom, iodine atom, o- or p-toluenesul- 
fonyloxy or methanesuJfonyloxy, Z and m has the same meaning as defined above, in the presence or 
absence of basic catalysts, and further cyclizing the reacted product In the presence or absence of acid 
trapping agent. 

18. A process for producing a compound of the formula (IX): 

(ClMm^CO) 



(K ) 



wherein m represents 4 or 5, 

comprising reacting the compound of the formula (ill): 



45 



50 



55 




cm) 



with YC(0)0(CH2)m.2Y' in which Y represents chlorine atom, bromine atom, acetoxy or trifluoroacetoxy. Y^ 
represents chlorine atom, bromine atom, iodine atom, o- or p-toluenesutfbnyfoxy or methanesulfonyloxy, 
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and m has the same meaning as defined above, in the presence or absence of acid trapping agent, and 
further cyclizing the reacted product in the presence or absence of acid trapping agent. 
19. A process for producing a compound of the formula (XII): 



10 



15 




( X n ) 



comprising reacting the compound of the formula (XI): 



20 



25 




(XI) 



with dl-tert-butyidlcarbonate or tert-butoxycarbonyl chloride, cyclizing the reacted product under heating in 
the presence of acetic anhydride and sodium acetate, and elirninating tert-butyloxycarbonyl group with acid. 

20. A process for producing a compound of the formula (I) having C(S) comprising reacting the 
compound of the formula (I) having C(0) group with Lowesson's reagent. 

21. A process for producing a compound of the formula (XV): 

35 



40 




(XV) 



so 



wherein and represent hydrogen atom, and R^ and R^ together represents (CH2)m and m Is 4 or 5. 
comprising reacting a compound of the formula (XIV): 



58 
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10 



rs 



20 



25 




with HNR'R^ in which and R^ have the same meaings as defined above. 
22. A process for producing a compound of the formula (1-2): 




( I - 2 ) 



wherein R^ and R^ represent hydrogen atom or R^ and R^ together represent (CH2)m and m represents 4 or 
5. compn^lng reacting the compound of the formula (XV): 



30 



35 




(XV) 



wherein R^ and R^ have the same meanings as defined above, with phosphorous triester or alkaline metal 
azide. 

^ 23. Use of a compound as set forth in any of the claims 2-9 for mal<ing a medicament effective in 
treating hypertension. 

24. Use of a compound as set forth in any of the claims 2-9 for maidng a medicamerrt effective in 
treating cardiovascular disorder. 

25. Use of a compound as set forth in any of the claims 2-9 for maidng a medicament effecth/e in 
50 treating cerebrovascular disorder. 

26. Use of a compound as set forth in any of the claims 2-9 for making a medicament effective In 
treating asthma. 



55 Claims for the following Contracting States: ES and QR 
1 . Use of a compound of the formula (I): 
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( I ) 



wherein A represents OH or 0C(0)CH3.nX„ in which X represents fluorine atom, chlorine atom, bromine 
atom,*a methyl group or a methoxy group and n represents 0 or an integer of 1 to 3, or A and B together 
represents a bond; 

8 represents hydrogen atom or a bond together with A; 

when represents hydrogen atom, represents hydrogen atom, C{Z)CH3^ or C(Z)NHCH3.^ in which 
Z represents oxygen atom or sulfur atom and X has the same meansing as defined above: 
when R' does not represent hydrogen atom. R* and R^ together represents (CH2)m. (CH2)m.iC{Z). N(R3)- 
(CH2)2C(Z), (CH2),T»^NHC(Z) or (CH2)m^0C(Z) In which m represents an integer of 4 or 5. R^ represents 
hydrogen atom or a methyl group and Z has the same meaning as defined above, or pharmacological 
acceptable salts of the compounds which can form salts for preparing pharmaceutical compositions. 

2. Use as claimed in clain> 1, wherein when R* represents hydrogen atom, represents C(Z)CIH3.„Xn or 
C(Z)NHCH3^«. 

3. Use as claimed in claim 1 . wherein A represents OH. 

4. Use as claimed in claim 3. wherein R* represents hydrogen atom and R^ represents 0(0)CH3 or C- 
(0)NHCH3. 

5. Use as claimed in claim 3, wherein R' represents hydrogen atom and represents C(0)CH3. 

6. Use as claimed in claim 3, wherein R^ and R^ together represent (CH2)m.tC(0). 

7. Use as claimed in claim 3, wherein R* and R^ together represent (CH2)3C(0). 

8. Use as claimed in claim 3. wherein R* and R^ together represent (CH2)4C<0). 

9. Use as claimed in claim 3, wherein R^ and Fl^ together represent N(R3)(CH2)2C(0). (CH2)2NHC(0) or 
(CH2)20C(0). 

10. Use as claimed in claim 1, wherein R^ and R^ simultaneously represent hydrogen atom and A 
represents OH. 

11. A process for producing a compound of the fonmula (111): 




( ffl ) 



comprising ractlng a compound of the formula (II): 




( n ) 
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with ammonia. 

12. A process for producing a compound of the formula (IV): 



10 



H C(0)CH,.„X„ 
K 




(IV) 



f5 



Wherein X represents fluorine atom, chlorine atom, bromine atom, methyl group or methoxy group and n 

represents 0 or an integer of 1 to 3. 

comprising reacting the compound of the formula (III): 



20 




( m ) 



00 



3S 



40 



45 



with YC{0)CH3.«Xn in which Y represents chlorine atom, bromine atom or 0C{0)CH3^ in which X and n 
have the same meanings as defined above, in the presence or absence, of add trapping agent. 
13. A process for producing a compound of the formula (V): 

K C(Z}XHCH3.n X» 
K 

(V) 




wherein X represents fluorine atom, chlorine atom, bromine atom, methyl group or methoxy group and n 

represents 0 or an integer of 1 to 3, 

comprising reacting the compound of the formula (III): 



so 



55 
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( I ) 



in the presence or absence of catalyst, with C(Z)NCH3MiXn in which X, Z and n have the same significances 
as defined in the formula (I). 

14. A process' for producing a compound of the fbrmula (VI): 




( VI ). 



wherein m represents 4 or 5. 

comprising reacting the compound of the formula (II): 



CHs 



( II ) 



with 



'P'2'n, 



in which m has the same meaning as defined above 

15. A process for producing a compound of the formula (VII): 



(CHz)«.,C(0) 
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wherein m represents 4 or 5. 

comprising reacting the compound of the formula (III): 



10 




( in ) 



13 



20 



25 



30 



With YC(0)(CH2)m-iV^ in which Y represents chlorine atom, bromine atom, acetoxy or trifluoroacetoxy. 
represents chlorine atom, bromine atom. Iodine atom, o- or p-toluenesulfonyloxy or methanesulfonyloxy. 
and m has the same meaning as defined above, in the presence or absence of add trapping agent and 
further cycfizing the reacted product in the presence or absence of acid trapping agent. 
16. A process fbr producing a compound of the formula (Vlll): 

(CHz)«.,XHC(Z) 
N 



CM) 



38 



40 



wherein Z represents oxygen atom or sulfur atom and m represents 4 or S, 
comprising reacting the compound of the formula (III) 




( m ) 



with (Z)CN(CH2)m^Y^ In which Y' represents chlorine atom, bromine atom. Iodine atom, o- or p-totuenesul* 
fonyloxy or methanesulfonyloxy, Z and m has the same meaning as defined above, In the presence or 
absence of basic catalysts, and further cyctizing the reacted product in the presence or absence of acid 
so trapping agent. 17. A process for producing a compound of the formula (IX): 
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(CHz)™-zOC(0) 
.V- 




( K ) 



wherein m represents 4 or 5. 

comprising reacting the compound of the formula (III): 




( m ) 



with YC(0)0(CH2)ni<«Y^ In which Y represents chlorine atom, bromine atom, acetoxy or triftuoroacetoxy, Y^ 
represents chlorine atom, bromine atom, iodine atom, o- or p-toluenesulfonyloxy or methanesulfonyloxy, 
and m has the same meaning as defined above, in the presence or at^sence of acid trapping agent, and 
further cyctizing the reacted product in the presence or absence of acid trapping agent. 
18. A process for producing a compound of the formula (XII): 




( X E ) 



comprising reacting the compound of the formula (XI): 




(XI) 



with di-tert-butyldicarbonate or tert-butoxycarbonyl chloride, cyclizing the reacted product under heating in 
the presence of acetic anhydride and sodium acetate, and eliminating tert-butytoxycarbonyl group with acid. 



43 



EP 0 327 127 A1 



19. A process for producing a compound of the formula (I) liaving C(S) comprising reacting the 
compound of the formula (I) having C(0) group with Lowesson's reagent. 

20. A process for producing a compound of the formula (XV): 



N ' 




(XV) 



wherein and represent hydrogen atom, and R^ and R^ together represents (CHa}^ and m is 4 or 5. 
20 comprising reacting a compound of the formuia (XIV): 



25 




( X IV' ) 



1 



with l-INR^R^ in which R^ and R^ have the same mealngs as defined above. 
21. A process for producing a compound of the formula (1-2): 



40 




wherein R^ and R^ represent hydrogen atom or R^ and R^ together represent (CH2)m and m represents 4 or 
5, comprising reacting the compound of the formula (XV): 
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N 



10 



5 



0 



N 
1 
0 




0 



CHs 



( X V ) 



75 wherein and have the same meanings as defined above, with phosphorous triester or alkaline metal 
azide. 

22. Use of a compound as set forth \n any of the claims 2-9 for making a medicament effective in 
treating hypertension. 

23. Use of a compound as set forth in any of the claims 2-9 for making a medicament effective in 
20 treating cardiovascular disorder. 

24. Use of a compound as set forth in any of the claims 2-9 for making a medicament effective in 
treating cerebrovascular disorder. 

25. Use of a compound as set forth in any of the claims 2-9 for making a medicament effective In 
treating asthma. 



30 



35 



40 



45 



50 



46 



J 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 89 10 19S8 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indtcntion, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIHCATION OF THE 
APPUCATION Ont. a.4) 



EP-A-0 033 612 (BEECHAM) 
* Claims 1-11 * 



1,11 



The present search report has been drawn up for aO danns 



c 

A 
A 



07 
61 
61 



(C 07 
C 07 
C 07 



498/04 

31/41 

31/435// 
498/04 
311:00 
271:00 ) 



TECHNICAL FIELDS 
SEARCHED Out. 0.4) 



C 07 D 498/00 
A 61 K 31/00 



Place of searc 

THE HAGUE 



Date of conpltlioa of thi s 

26-04-1989 



ALFARO I. 



CATEGORY OP CITED DOCUMENTS 



X ; paftlcQlariy relevant If taken alone 
Y : partfculariy relevant if combined with 

document of the same categoiy 
A : tedinotogfcal backgronnd 
O ! non-written dlsdosore 
P : Intermediate 



T : tbeory or principle onderiMng tbe Invention 
E : eariler patent document, but published on, or 

after the filing date 
D ; document dted In the application 
L : document dted for other reasons 



A I member of the same patent family, corresponding 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
.-□' faded TEXT OR DRAWING 



□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) or EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: ■ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




BLURRED OR ILLEGIBLE TEXT OR DRAWING 



